PART A: Short Answer — Write only the final answer in the space
provided. [24 marks]

g

o

How many solutions are there to the following systems of linear equations?

(a) y:%x+4 and y=3x-7

(b) y:%x+2 and y=~1_~x—2
b

Factor completely:
3.2 2.3
mn+mn

State the equation of a circle with centre (0, 0)
and radius 5.

What is the slope of the line segment joining
C(8, 17) and D(-1, 26)?

State the zeros of the equation (2x + 6)(x —4) =0

xpand and simplify 2(x —1)* +3
Name the(tree transformations on y = x” that
would give you the graph of y=-2(x-4)°.

8. Evaluate tan 56° to 3 digits after the decimal.

one

None

9/-9=-1
x=-3 & x=4

‘I

2x2— 4x + 7

Xx°—4x+5 ,‘i& e
XM S

reflection vertical stretch by 2
Horizontal translation right 4

1.483

9. True or false? If two triangles are similar then they are congruent. False

10. Givensind = 0.5, find 4.

11.

12.

Calculate the length of the indicated side:

15 cm

32"

X

Name the intersection point of the three medians
of a triangle

What is the first step needed to solve x* —4x = 60?

=30°

12.72 cm

centroid

Rearrange — 60 to the left side

2



14. For the parabola y = -3(x —2)* — 4, state:
(a) the vertex (2, -4)
(b) the equation of the axis of symmetry: x=2

15. If y =3x+7 represents the equation of a line AB, which of the following
equations could represent the equation of a line perpendicular to AB?

a) y=-3x+2 b) y:;x+2 c) y=—%x+2 ¢
2 D
16. In a triangle, the perpendicular distance from a vertex
to the opposite side is called: Altitude (Height)

17. Is the point (3, 4) on the line defined by 2x+4y =227?

Yes or No? Yes
18. What formula would you need to solve for x? Law of Cosine
Z X 4
49cm
8lem
15°
X

19, For the following triangle:

NG

A &

(a) State sin B (exact answer only) sin B =

(b) Find £B ZB =60°

98]



Part B: Provide full solutions for all questions in the space provided.
[64 marks]

1. Solve the system of equations algebraically by the method of your choice.
[5] 1) 2x+y=5 2) x-2y=10x2

1) 2x+y=5

Subtract 2) 2x -4y =20 POI (4,-3)
S5y=-15
Sy _-15
5
y=-3 plug into 2) x—2(-3)=10
x+6 =10
x=4
2 Graph and label the following functions on the grid provided.

X Verkn (3,0) srep pallerny (‘2», G, IC‘)
21 @  y=2-3) | ) |
21 ®  y=-x"+1 Jevkey (0)1)  @hep padkean (-1,-3,-5)

. \'}
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3 Determine the distance between the points A(2, -4) and B(-3, -1).
[2] AB =,/(-5)* +3?



4. Using finite differences, classify the following relation as linear, quadratic or neither.

X y First Differences Second Differences
0 | X~ -
1 1 7% -
2] 0 0 314 6
1 1 ‘f’l ‘i‘f, 0
2 8 77 6
The relationis ----- Neither
5. Factor completely.
(@)  15ab+20a—6b-8 (b) 54’ -1la+2
(2]
5a(3b +4)—-2(3b +4) (a-2)(5a-1)
(3b + 4)(5a-2)
[3]
(c) 8x* —50 (d)  m’—12mn+36n°
2(4x% - 25) (m — 6n)?
[3] 2(2x - 5)(2x + 5)
[2]
6. Solve each of the following equations.
(a) 2x> —3x+1=0 (b) 3.2x° +289x-8.4=0
~28.9+./28.9° —4(3.2)(-8.4
(x-1)2x-1)=0 x = J Sl s
2(3.2)
[4]
_ —28.9+942.73
x=lorx% =
6.4
=0.28 or—9.31
[4]

(©) x> +10=0

><l
I
|
e
L

[1] x =1+/-10 no real roots



[3]

[5]

Find in, y = a(x—h)* + k form, the equation of the parabola with a vertex at (6, 2)
which passes through (3, 20).

y=a(x—6)" +2 sub in (3.20)

20=a(3-6)" +2

18=9a

a=2 therefore y =2(x—6)> +2

For the parabola defined by y = -2x* —12x —14, change the equation into vertex
form y=a(x-h)’ +k.

y==2%"=12x-14
y==-2(x>+6x+7)
y==2(x>+6x+9-9+7)
y=-2(x+3)"-9+7]
y=-2[(x+3)*-2]
y=-2(x+3)"+4

Find the equation of the right bisector of the line segment with endpoints A(4, -7)
and B(-7, 4).

Mag = — 7; ! ﬁ;—7 Slope of right bisector = 1
y=mx+b
= —%,——;— y=Ix-+b sub in midpoint
-3/2=-3/2(1) +b
Slopeas = ;iij ~#=-1 b=0

therefore y = x

10. Prove that AABC is similar to APQOC .

[3]

InA ABC and AA PQC \

£A = ZP parallel lines (alternate angles are equal) (£ {v‘\‘\f'

ZB= Z@ parallel lines (alternate angles are equal) (z pale
A ZACB = LPCQ (opposite angle theorem)

therefore A ABC =~ APQC (AAA)



11. Given that APQOR is similar to APST .
If PR=8.0 om, PO=7.6cm, ST=52 cm

and RT =3.4 cm, find QR and OS.

[4]  APOR ~ APST

PO _PR_OR
PS  PT ST 3.4 cm
T
PO _PR_OR
PS  PT ST
bg = 1:6(11:4) or = ¥62
11.4
PS =10.83 QR =3.65
QS=PS-QR

QS=10.83-7.6=3.23

Therefore QR =3.65 cm and QS =3.23 cm

12. Solve for the indicated values.

[3] (a) Find angle B.
A 1032 =11.42 +12.52 — 2(11.4)(12.5)cosB

_ 1032 +11.4° -12.57
2(11.4)(121.5)

11.4 cm 10.3 cm cosB

180.12
285

B 12.5 cm (@ cosB =

cosB =0.632
B =0.632 cos’!

B =50.8°



(4] (b) Find angles Q and R.

p
189
Q
12 m ] )

G g HSS sy /R =180 48 —82.25

9 2

/R = 49.75
L4 .
§inQ = 12519r148

sinQ = 0.9908597673
Q =0.9908597673 sin’!
Q = 82.25°

13. For the quadrilateral ABCD, where A(0, 0), B(3, 5), C(8.6), D(5.1):
(make sure you make a diagram to correctly place the coordinates)

[3] (a) prove that AB is parallel to CD.

W | W

Slopeas = -i- & Slopecp =

Therefore AB Il CD

[3] (b) prove that the diagonals of the quadrilateral bisect each other.

Midpointsp = | 2 §+_1J Midpointac = [8_+Q§+_0j
L2 2 2 2
=(4.3) ~ )

The midpoint BD and the midpoint AC are the same



PART C: APPLICATION |23 marks]

For questions 2, 3, and 4: Remember to introduce variables to represent
unknowns, draw a diagram if appropriate, set up the equations, solve
for the unknowns, and conclude.

1. The following function gives the height, # metres, of a springboard diver above the
surface of the water as a function of time, t seconds, since the diver leaves the diving

board. A
Jar by (b.““‘l) B.CVSB

h=-49(t-0.9) +6.95

a) What was the maximum height of the diver?

[1] . B 'fLs( WO \/&\LSL}\\ Dg) *\-*Q C‘\\Ue‘f VS QD ’Q‘ S m .

b) After how many seconds did the diver reach their maximum height?

< e 0N 09 secs 4{43 c,\\ﬁir (‘é(ﬁac‘\\u;\ \'\\5 (AQV2VV4 \QLUL& '
[1] J

¢) What is the initial height of the diver?
<ok £t =0 solvl

2] e -1a (0-0 +68S
ol bl Nl L diee 16 2.921m

d) Find the height of the diver 0.5 seconds after the diver left the diving board.

5ub 0.5 iwro L

.

= L\-\C\ (Q‘G_~Oﬁ\2— ¥ (c(ff)
ga (o) 4 LSS
= .\

)

4l c\,\,;(\'; s Cabbm 1w e oy C&—("j‘f’l’ 6.5 5onds



From the top of a lookout station, the angle of depression to a camping lodge due
east is 28° and the angle of depression to a restaurant due west of the station is
60°. If the tower is 35 m tall, how far apart are the camping lodge and the

[5] restaurant? (Complete the diagram by labeling the angles of depression).

3 &)
Lookout (é__@_:‘___ *—4 © 4
station " Aombd = 295 4ow22 = 25
I S | )i_ o
2501 @ © ‘ N ) S X = 2> “ :,’) = 35 »
l L el +ond
| . >
& NG ¥ 206.2] Y= 65.33
Restaurant Camping o v v i
lodge tokel Adstamce = X+ \3.

= 202\ + b5.83
= So.ot
S 2 Y restanrant & Ha lUC‘\g)l
are 86 .QQV\/\ Cq)cu—"\‘ .

3. The cost of getting internet service from Boyle’s Better Buy is a flat monthly fee of
$10, plus $0.75 per hour spent on-line. Roberton’s Rip Off charges a flat monthly fee of

$5, plus $1.00 per hour spent on-line.

a) Using a system of linear equations, determine the number of hours spent online when

the monthly costs are the same for these two companies. .
b) What is the monthly cost at this number of hours? X x Cepf esed hours fspwg\ owlg

5] © Y = 035 + 1D (Baga's) Lx Y represent 4okl cost e(,} inderna}

@ Y = leox 3 S (Reharton)

Subed dubon 5ub X=20 s ©
1.00¢+S =0.3ASx + 10 Y= 035% + 1O
Loox ~035¢ = 105 - 0#5(23) 4 1D
OA5%x =S = 1S +10
0as oS - as
X =0 a) o cest usl\\ be Ha sonmg Cﬂ{ ol (AMPanit S

V6 20 Wours ars 55)3«\:3( cyv&);vu; ~

b A YY\@’V\‘“\L»A cost will be 825 "



4. The size of a rectangular TV screen is defined by the length of its diagonal. A TV
screen has a diagonal of 38 cm long. The width of the screen is 6 cm longer than its
height. Determine the dimensions of the screen (width and height), to the nearest tenth of

a centimeter. ) w
3K W represent \r\m\ﬂu

7]
28 h e 2
nr () + W = 33
(e () 3™ = 18k
Worlnrln +20 Al S = 14485

P 4 4 42— 1aH =0

2T 4w - w03 = O

A - o \

Y = bt \Y\D‘L‘qc‘ﬁ

2

%Q)L oM

2.6
_ 2 £ RE-REIEHed)
2(2)

_ —1 = Juwez
= —i3 5AUNCE

o =)

Awnde
.\t::?a\‘_k W Qasiel
A4\ -\Wot =0

5. z Z 2

N n - =0

- \o%l

[

i u Y= -6 A PYE
= =12 - Jnac ==““2—__t____, S\HDX vk VS E (L
\_g( e 3
. s»;H,;f\' ‘ = 23 F
ek
Car ' Wy AR
(Com'} ot o gety
LGl 2o

mﬁ\"} =233 .. He dumemsions &é P

Wt =333+ L

Seran G 23 Few
= aq.%

QQs_']‘(ﬂVV\ .-
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